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DoSCIwbAjui ly 

Die Erfhdung betrifn em Verfahren nach damOber- 
begriff des Potentenspfucha 1 und eine Mektrochinrgl- 
sche Vbrrichtung nach dem Oberbegrffi des 
Anspruchee 7* 

Bei stark durehbMMem Blogewabe bestett rtaufig 
das Ertordernte, unter Verwendung der Mocrifroquenz- 
CWrurgio Gswsbeoberflechen benahrungstoa und 
gteJcfvnaBtj zu taaguSer en. KDrwerttonelwirddtesmft 
der eogenannten SprQrvKoegUation tow. Spray- 
Kjoaguktron bei hohen HochirequemapOTiunQen im 
Berefch vori KBovoft bewerteteKgt Ein Ntechtel deser 
korrventtoneilen Techrak 1st de Unregelmaeigkelt des 
Uch*»gert>ereichs und die Gofers, de Gewebeober- 
ftachsj zu HarbunMofin. 

One Vterbesserung wurde dadurch erztett dafi 
durch Einbiesen sines Edejgaaee x. a von Argon ein 
Icnisierungspted gescbaifen wurde, der zur Verbesse- 
rurtg der GSetcHmaffigkoft bei der Koagutation von 
GewebeoberHachen befcug. En derartiges verfahren 
ist z. a In der EP 0 333 177 A1 beschrieben. Nachte* 
dieses Vertahrens ist die Verwendung des recht teuren 
und in KXnlkBn hfiufig nichl verfQgbaren Edeigasee. 

Dae Ztel der vorfiegenden Efflndung besteht de/h, 
ein Verfahren und eine Vbrrichtung dor dngange 
fleoamten Gattung zu schaften, mittote danen ein lort- 
aefunospfadimBerek^dera)drvwn EteMrwie mrt einfa* 
cheran Maflnehrnen zur VWOgung geatsitwird. 

Zur Loaung dieser Aufgabe sind de Merkmale der 
PatenfansprOche 1 und 7 vorgeaehea 

Der Erflndung Sept der Qrundgedanke zugrunde, 
daB ein tanteienjngspfed auch mit anderen Medan ah 
Edetgasen mogQch ist /Us vortaflhaft hat rich Herbal 
die Erzeugung eirtes Aeroeote aus einar niederprozenti- 
gen Kochsetettsung herauegestatit Die Korrtrfnabon 
von Hochfrequenz an der akfiven Bekkode einer ctefc- 
trontfwurgkchen vbrrichhjng rrvt einer NaCW-Gsung 1st 
j zwar bekarmt dooh wurde dese Usher nur verwendet 
um ein AnWebon der Befctroden am Bfcgewebe zu ver- 

tit ii ■! ii rm 

ranoern. 

ErfrdungsgernftB wird dem menober ein Aerosol 
mit einem gewissen SpOdruck von z. a 3,5barumde 
Bektrode herumgespOit bzw. herurngebtasen, wodurch 
ein lorisierungsicegel mit defWerter Dtonenstonterung 

antbteht 

Ala positive Eflekte des erftodungsgemfiBen Ver- 
tehrens ergeben steh de Verwendung von vsriQgbaren 
Median, z. a desiiffiertam Wasser, COj, NaOLOsung, 
Hne pJefchrn&Sge Koaguteflon dee Bbgewebea in 
einar festumgrenzten Rache, eme geringe Getahr einer 
Karbofiidarung, alne K&Nung der Bektroda, keine, 
const Obfiche Rauchbildung und kaineflei Genjchsbtt- 
dung durch verbrennan von Geweba. 

Vbrtofthoft* Austohrungen des erflndungsgemOOen 
Vertahrens elnri durch de Ansprache2bis6urx)vortel- 
haft e Auafdhrungsfennen der erfindUngagejiatfian vbr- 
richtung durch de AnaprOche 8 bis 10 gskennzefchnet 



Die Eifindung wird im foigenden beispieisweise 
anhand der Zeichnung beschrleben; in dieser zeigt 

Rgur 1 einen schernaaschan Schnitt einer reti bet- 
6 spieiswaisen AusfOiirungsform einer erftv 

AmgsgemaBen eietdrccMritfgiachan 
Vorrichhaig zur Erxeugtmg einas Aeroaoi- 
strahia um eine hccrwequanzK^sVufgjscha 
8chneideieklrode herum 

w 

h tinetn von der Hand des Benutzere ergreitoen 
hohizy&nderidtiriigen InstrurnertenhOrper 11 ist taMcdal 
tine rxx^equeriz-cNrurgtsche SchnekMektrode 12 
arigaordnei da gegenQber dem distal en offenan Ende 

is 13 das rohrforrragen Instiim ente nk or pers 11 ein Stock 
zurOdomatd tet und mit einer Zuielturig 12* verbunden 
ist da slch - von einer Isoierung 14 umgaban - mit atl- 
seitigam Abatand von der Innanwand das rehtfOrrriQen 
InstrumentankOrpers 11 nach hfntan arstracM; wo im 

so Bereteh dee proxirnaien End as saWfeh ein Hochfre- 
ojuerizanschJuB 15 vorgasahen let an den eine geeig- 
nete HocraVequeraspannung, de von einem nioht 
dargasteBten HochiraojuenzaanerBtor erzaugt wird, 
aniagbar ist Die zugehflrfge NeutraieieMroda 1st an 

B5 geelgnater Stele des Pa S ent a nkOrpers angaordnet 
Der dstaie Bereich des im Qbrigan aus Metal besta- 
henden InstnjmantenHcfpars 1 1 ist aus atnam isoSar en- 
den Malarial IV hergestaBt, welches «ch nach hirttan 
btsQberde tsofiarung 14derZulettu>g 12'erstrackl 

M Die ZuleRung 12* rrat der laolerung 14 wird durch 
geeignete Hafterungen 16 vorzugsweise toasda) inner- 
haJb des InsmjmentenMrpers 1 1 gehalten. Die einzel- 
nen Hartarungen 16 sind jewels uber den Umfeng um 
die Isofiarung 14 herum mit solcham Abatand angeord- 

« net daB dazwiachen ti axial er Rlchtung ein ausrei- 
chand c^anstonierter Sti orrajngsdurchgang vortagt 

Am pfOXHnaJen Ende des instnjmantankcVpers 1 1 
and seJtlfch bzw. axial zwei Zufuhnohre 17, 18 in das 
Imare des IrgtrumartonkOrpers 11 NrieingeiOhrt An 

40 das ftohr 17 wird eine letting angeechtoaaen, mraets 
derer beiapietsweise eine 0.9 %4ge KochsatziOsung 
zugefOhrt wvd. Das axiai ehgeiOhrte Rohr 18 1st an 
einen DruckkiftanechtuB angalegt so daS ee mit Druck- 
luft ala Tragefoas beaufscNagt warden taum. 

46 Innemajb des Hortoaurnes 19 des instmrnenten- 
kfirpera 11 weisen de Rohra 17. 18 Offnungen 20, 21 
auf. durch wetehe de Krxhsalzicawgbzw.cfeLuftBoin 
den innenraum 19 Wnaingadrockt warden, daB es zu 
einer Zerstaubung der Kdchaaiztosung kommt d. h. zur 

so Bfldung emaa Aerosols 20, welches auforund des 
Dructeuftwus ins bOGond ere durch das Rohr 18 in Rfch- 
tung des Pfeies durch den tnstnjrnentefikoYper 11 zum 
dstaien Ende 13 bin sMmt und dort ate kegeftrrnig 
9fwertemdes AeroeotxOndel bzw. Aero«oistahl 22' aus- 

«r trttt weichesbzw. wekiiwsomrtde SpttzedarSchneid- 
eiektrode 12 und das von dteser zu koagulerende 
Btogawebe umgjbt Durch de hone Spannung der 
Schneldelektrode 12 wird das Aerosol krisiert und 
somit sine ionisierte Saecka zwischan Schneidelek- 
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bwntoi cjtfchmtBaj* und dan* auch beaonders 
gut totaWarbam Uchtjogan luaNdai 

Dm Drudduft-2uWwrohr 18 let darart we* axial In 
ctea Innara dec Iriatwiaraerftftpera 11 HndngelOhfl * 
daB Mint AuafrfBadOaa 20 rich urwnttatoar oberhafc 
uridetwa*hrtardaro^vwteulandenAurtr^ 
daa Fltaalp>am>ZulUhfrohrea 17 befindat M deaa 
Walsa aaugt da Ober da Auatrttadoae 21 atromanda 
Urft Rttaaighal aue dem Rohr 17 an und zaretftubt id© io 
gWdnsltio zw 8Wung des Amsoli 22. 

Statt dor dufch da Rohra 17, 16 gabBdetan Zar- 
rtiUbi wg twDfTicMung Wnrta audi em U ttaacha fl ver- 
nebler am taw. hi InHatnentenkOiper 11 oderfcielnem 
;toatardvondfc^vorge«et>en^ « 
waroctarUfraechaiveiiieblafOber 
tungtscNauch mB dam Inneran daa lrta!rurT>er<er*flr- 
pen llzuvobJnden, 

PeleitfaiiepfOohe 20 

1. VWtahronzurbtfOhnwgdoeen 

tattan von ninnewehfl mfttala einea Uctdxigena, 
der durch de von elneni Hooha^enzgeneralor 
entaugte Hcchipenrajng an ekwm hocihfrequeriz- ss 
cWnitfgch an Intmiront erzeupt wfrd, 
dadurch geteaiaizaaBhnetf 
daB zur Schaffung einer icnWertan Stracka fQr d* 
erWacmarte Uchfeogeftfktung ein urtar V*m 
dungetwPIOatlokBttimdatiaaltBgaff^^ so 
deter Aefcccfctrahl in do Raojon, wo der 
Uchtbogan sfch badan aot und ekh eine an einer 
Hochr^aquanzspanriaio angetegte BeWrode (12) 
befindat, gecchktt wW. 

55 

2. Uwtehren nach Anapruch 1, 
dadurcho^kat M uaklina t 

daB dam AemaoWrohl zur Vefbasaerurtg der Ufr 
fihtgkMt tonen. z. a Nad odar KJL baigambcM 
warden. 40 

3. VerfahrannachAn^njch1«ter2, 
dadurch gakannzeJchnet 

daB dar AercaofctraN durch eina 0,9 %4ge Koch- 
aaWoaunogabildatwkil « 

4. Venahren nach emem dar vorbar^ 
cha. 

dadurch oakavwuafohnat, 

daB daa Aerosol nach dam ZerslBubarprinzip und so 
kwbaaondera durch eaien wla eti Vfcrgaaer auape- 
bUdatan Zawtftuber arzeugt wW. 

5. Varfahren nach etoem dar AneprOohe 1 W» 3, 
daduroh g o ke iB ue lc hnin , «5 
daB das Aaroed dureh afewn UttaactntoramabJer 
arzeugt watt 



6. Wrfahrennacharwrntovwtw^^ 

cha. t ^ ^ 

dadurch ge^zaaizelchnet^ 
daB ait Tmgergai IQr de Badung dot Aeroeota, d. 
h. for cfla Zarataubung dar an Aaroed arthattanan 
ROssighait Lull unoVbdar KoWandtadd undteder 

duck daa "Wgonjaaaa ehsteabar kt 

7. BdO iu iwurgtecha Vbrrtchtung mtt einer an dne 
von einam Hpchfcac^aragancrator orxeugte Hoch- 
freojuenzspannung artegbaren AKovdaMnode (12) 
und einer NeufrdeMdrode zur Erzeugung alnaa 
UcbtMQaiwImBtogawab* 
ser(*>eiftacharikiaguadcn»i^^ 

fohrung das vartahrom nach dnem darAnsprOeha 
ibtaB. 

dadurch gaaannxetchnat, 

daB ate eina Aaroaotatrah)-8Bduiicj«niMnanta 

(17,18,19) auhvatet wetohe ainen untar Nfarwen- 

dunqarwaTVagargaseturiddnarF^^ 

datan Aai uauh h aN tn dan Barafah urn da aktfva 

Bafctroda (1^ achicW, wo dar Uchtoogan gdsIkM 

& V^rTtehbjngitachAnspnxh7. 
dadurch uafcwinidrhnal 

daB dte Aaicadata^Eizau^aigaKomp^^ 
«r>an ZanrtaubarkinaJ (19) irtl a^er AmtrfttadOM 
(13) aufwcW undfedar daB da AaroadataN- 
Ef2augura*ona«antaeina^ 
umauX dar wahtwaiaa an Handoriff (11) odar 
auBarhat) daa HandpHfe anga ordwl und cMth 
•ina ScNauchvafbbxjung rtal dam Handgrtff (11) 
varbunden ist unoVbdar daB da aMM» Hoch«n> 
ouanzaWoda (12) vorzugEweka mffflg Im lot- 
stftubar- bm Uhraachaflnabatwal (19) 
angaordiet ist unoTodar daB da 
nablai'Sal^odananOTo^ajng In ain und damaaban 
HandgnU (11) umaigabmctt W. wobaldarbzw.oia 
Hochfraqi»anzafftscraOaaa (15) und da TOgergo* 
TO aa^tea n sch ttaaa (17. 10) ebentete am 
Kandgrill (11) vorgasahan said. 

a Vbn1ohtungnachAnapruch7o^ 

daB da aWtvo Bettroda (12) gagenober dar Aua* 
trfitsdOaa (13) daa IretrurnenttnMlrpera (1 1) ataas 
zurOdwaraatt iat unoVbdar daB da aJdva Bek- 
troda (12) nadaV odar atabartg auagabldat 1st 
und/txtor daB dar dteaia Barelch das hsbumen> 
tenttrpera (1 1) aut laoBa rn wtana J (11") beataht 

ia \tonicnojng nach oinam ?ter Ansprtictia 7 bci 9, 
dadurch uaka nn t al cnnat, 
o^Bdaala^ Be ) *ad a(l^analnaatehlmlrtaaii- 
mantankorpar (11) tfings a n rt ractonda Hxhfra- 
ojuera-2UeSung (12^ angaa chl caea n Iat da van 
obier teo&arung (14) umgaban iat uratfbdar daB 
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avfechen dar Zutettung (12 1 ) zur akthwn Bektroda 
(12) bzm dar IsoiaBon (14) dar Zuteiung (12) und 
dor hnanwand daa Irwtnjmantanfcfirpert (11) vor- 
zugawaiaa iaoieranda AMandthaJtar (16) derail 
angaofdnat 6k id, daB iwiachan an Hnw bastinntv 5 
ten axiaten Stale dee instrumentankQnpers (11) 
angeordnatan Abatandshaltam (1C) auarafchand 
Platz fOr dan axiatan Ourchgang das Aaroaots vor» 
handan fcrt. 
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TRANSLATION FROM GERMAN 
(19) EUROPEAN PATENT OFFICE 

(1 1) PUBLICATION NO. EP 0 740 926 A2 

(12) EUROPEAN PATENT APPLICATION (51) foL CI. 6 : A61B 17/39 
(43) Disclosure Date: November 6, 1996, Patent Bulletin 1996/45 

(21) Application No.: 96105805.4 

(22) Filing Date: April 12, 1996 

(84) Treaty Nations Cited: Germany, France, Great Britain 
(30) Priority: May 3, 1995, Germany, 19516238 

(71) Applicant: Gebr. Berchtold GmbH & Co., Tuttlingen, Germany 

(72) Inventors: Helmut Wurzer, Munich, Germany; Rainer Mackel, Koningswinter, 

Germany; Hans-Dieter Liess, Seehelra/Munsing, Germany; Wolfgang 
MuUer, Tuttlingen, Germany 

(74) Agent: Gerhart, Manitz et al., Munich, Germany 

(54) Electrosurgical Device for Generation of an Electric Arc 

(57) The invention concerns an electrosurgical device for contactless 

surface coagulation of biological tissue by means of a high-frequency cutting 
electrode 12. An aerosol jet 20 that emerges from the distal end 13 of the 
instrument housing 11 is formed in a tubular instrument housing 11 to create 
an ionized zone for facilitated electric arc formation. 
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Specification 

The invention concerns a method according to the principal clause of patent claim 1 
and an electrosurgical device according to the principal clause of Claim 7. 

There is often a requirement in biological tissue with substantial blood supply to 
coagulate tissue surfaces in contactless and uniform fashion using high-frequency surgery. 
This is conventionally accomplished with so-called spray coagulation at high frequency 
voltages in the range of a kilovolt A shortcoming of this conventional technique is the 
irregularity of the electric arc region and the hazard of carbonizing the tissue surface. 

An improvement is achieved owing to the fact that an ionization bath was created by 
blowing a noble gas, for example, argon, which contributed to improvement of uniformity 
during coagulation of tissue surfaces. This type of method is described, for example, in EP 0 
353 177 Al. A shortcoming of this method is the use of fairly costly noble gas, which is 
often not available in clinics. 

The object of the present invention is to devise a method and device of the generic 
type mentioned in the introduction, by means of which an ionization path is made available 
in the region of the active electrode with simpler means. 

The features of patent claims 1 and 7 are prescribed to solve this task. 

The idea underlying the invention is that an ionization path is also possible with 
media other than noble gases. Generation of an aerosol from a low-percentage NaCl solution 
has turned out to be advantageous here. Combination of high frequency on the active 
electrode of an electrosurgical device with an NaCl solution is certainly known, but this has 
not been used thus far to prevent adhesion of the electrode to biological tissue. In contrast, 
an aerosol according to the invention is rinsed or blown around the electrode with a certain 
rinsing pressure of, say, 3.5 bar so that an ionization cone with defined dimensions is 
formed. 

The use of available media, for example, distilled water, C0 2 , NaCl solution, uniform 
coagulation of the biological tissue in a strictly delimited surface, a limited hazard of 
carbonization, cooling of the electrode, no otherwise ordinary smoke formation and no odor 
formation by burning of tissue emerge as positive effects of the method according to the 
invention. 
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Advantageous variants of the method according to the invention are characterized by 
Claims 2 to 6 and advantageous variants of the device according to the invention are 
characterized by Claims 8 to 10. 

The invention is described below as an example with reference to the drawing; in the 
drawing 

Figure 1 shows a schematic section of a variant (purely as an example) of an 
electrosurgical device according to the invention for production of an aerosol jet around a 
high-frequency surgical electrode. 

A high-frequency surgical cutting electrode 12 is coaxially arranged in a hollow 
cylindrical instrument housing 11 that can be grasped by the hand of the user, this electrode 
being recessed slightly opposite the distal open end 13 of the tubular instrument housing 11 
and connected to a feed line 12', which (surrounded by insulation 14) extends backward with 
spacing on all sides from the inside wall of the tubular instrument housing 11, where a high- 
frequency connection 15 is provided in the region of the proximal end on the side, to which 
an appropriate high-frequency voltage produced by a high-frequency generator (not shown) 
can be connected. The corresponding neutral electrode is arranged on an appropriate site of 
the patient's body. The distal region of the instrument housing 11 consisting otherwise of 
metal is produced from an insulating material 11' that extends backward above insulation 14 
offeedlinel2'. 

The feed line 12' with insulation 14 is secured by appropriate mounts 16 preferably 
coaxially within the instrument housing 11. The individual mounts 16 are each arranged 
over the periphery around insulation 14 with a spacing so that an adequately dimensioned 
flow passage is present between them in the axial direction. 

On the proximal end of the instrument housing 11 two feed tubes 17, 18 are 
introduced laterally or axially into the interior of instrument housing 11. A line is connected 
to tube 17, by means of which a 0.9% NaCl solution is supplied. The axially introduced tube 
18 is connected to a compressed air connection so that it can be exposed to compressed air as 
carrier gas. 

The tubes 17, 18 within the cavity 19 of instrument housing 11 have openings 20, 21 
through which the NaCl solution or air can be forced into the interior 19 so that atomization 
of the NaCl solution occurs, i.e., formation of an aerosol 20, which, because of the pressure 
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buildup, flows through tube 18 in the direction of the arrow through the instrument housing 
11 toward the distal end 13 and emerges there as a conically expanding aerosol bundle or 
aerosol jet 22% which thus surrounds the tip of the cutting electrode 12 and the biological 
tissue being coagulated by it The aerosol is ionized by the high voltage of the cutting 
electrode 12 and an ionized zone is thus formed between the cutting electrode 12 and the 
biological tissue, on which a particularly uniform and thus also particularly easily localizable 
electric arc is then formed 

The compressed air feed tube 18 is introduced axially into the interior of the 
instrument housing 11 far enough so that the outlet nozzle 20 is situated directly above and 
slightly behind the crosswise running outlet nozzle 21 of the liquid feed tube 17. In this 
fashion the air flowing over the outlet nozzle 21 absorbs moisture from the tube 17 and 
atomizes it simultaneously to form aerosol 22. 

Instead of the atomization device formed by tubes 17, 18, an ultrasonic atomizer 
could also be provided on or in the instrument housing 11 or at a distance from it In the 
latter case the ultrasoniaatoraizer would be connected to the interior of the instrument 
housing 11 via an aerosol feed tube. 

Claims 

1. Method for con tactless surface coagulation of biological tissue by means of an 
electric arc, which is produced by the high voltage generated by a high-frequency generator 
on a high-frequency surgical instrument, characterized by the fact that to create an ionized 
zone for facilitated electric arc formation, an aerosol jet formed using a liquid and a carrier 
gas is fed into the region where the electric arc is to be formed and where an electrode 12 
connected to a high-frequency voltage is situated. 

2. Method according to Claim 1, characterized by the fact that ions, for example, 
NaCl or KI are mixed with the aerosol jet to improve conductivity. 

3. Method according to Claim 1 or 2, characterized by the fact that the aerosol 
jet is formed by a 0.9% solution. 

4. Method according to one of the preceding Claims, characterized by the fact 
that the aerosol is generated according to the atomizer principle and especially by an 
atomizer designed as a gasifier. 
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5. Method according to one of the Claims 1 to 3, characterized by the fact that 
the aerosol is generated by an ultrasonic atomizer. 

6. Method according to one of the preceding Claims, characterized by the fact 
that air and/or carbon dioxide and/or nitrogen is used as carrier gas to form the aerosol, i.e., 
for atomization of the liquid contained in the aerosol, in which the preliminary pressure of 
the carrier gas is preferably adjustable. 

7. Electrosurgical device with an active electrode (12) connectable to a high- 
frequency voltage generated by a high-frequency generator and a neutral electrode to 
produce an electric arc in the biological tissue for the purpose of contactless surface 
coagulation, especially to perform the method according to one of the Claims 1 to 6, 
characterized by the fact that it has an aerosol jet formation component (17, 18, 19), which 
supplies an aerosol jet formed using a carrier gas and a liquid into the region around the 
active electrode (12) where the electric arc is to be formed. 

8. Device according to Claim 7, characterized by the fact that the aerosol jet 
generation component has an atomizer channel (19) with an outlet nozzle (13) and/or that the 
aerosol jet generation component includes an ultrasonic atomizer that is optionally arranged 
in the handle (1 1) or outside of the handle and connected via a tube connection to the handle 
(1 1) and/or that the active high-frequency electrode (12) is preferably arranged in the center 
of the atomizer or ultrasonic atomizer channel (19) and/or that the atomizer-sprayer- 
electrode arrangement is accommodated in the same handle (1 1), in which the high- 
frequency connection (15) and the carrier gas-liquid connection (17, 18) are also provided on 
handle (11). 

9. Device according to Claim 7 or 8, characterized by the fact that the active 
electrode (12) is slightly recessed opposite the outlet nozzle (13) of the instrument housing 
(1 1) and/or that the active electrode (12) is designed needle- or rod-shaped and/or that the 
distal region of the instrument housing (1 1) consists of an insulation material (11'). 

10. Device according to one of the Claims 7 to 9, characterized by the fact that 
the active electrode (12) is connected to a high-frequency feed line (12') extending 
lengthwise in the instrument housing (1 1), which is surrounded by insulation (14) and/or that 
insulating spacers (16) are preferably arranged between the feed line (12') to the active 
electrode (12) or the insulation (14) of the feed line (12') and the inside wall of the 
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instrument housing (1 1) so that sufficient room for axial passage of the aerosol is present 
between spacers (16) arranged at a specific axial site of the instrument housing (1 1). 
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